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Abstract 
Objectives Attachment has long been theorised to play a key role in the development 
of paranoia. Associations between both constructs have been reported over the last 
decade, but have ranged widely in magnitude to date. The present study is the first 
publication to synthesise existing literature and provide a meta-analytic estimate of the 
attachment-paranoia relationship. Methods A systematic search of studies available 
up to January 2019 was conducted using EMBASE, MEDLINE, CINAHL, PsycINFO, 
OpenGrey and ProQuest Dissertations & Theses Global. This yielded 26 studies which 
met inclusion criteria (N=10,539; mean age range 16-47; 45% male). Data were 
analysed using random effects models with restricted maximum likelihood variance 
estimator. Age and sex were examined as moderators in meta-regressions. Results 
Paranoia was significantly associated with attachment anxiety (r = .38; 95% CI: 0.32, 
0.44; p < .0001; I2 = 88%; k = 26) and attachment avoidance (r = .24; 95% CI: 0.18, 
0.29; p < .0001; I2 = 79%; k = 26).    The strength of these associations did not differ 
between clinical and non-clinical participant samples. Neither age nor sex moderated 
identified relationships. Conclusions There is a moderate association between both 
constructs of interest. These findings suggest that attachment insecurity may be an 
active agent in the etiology and/or maintenance of experiences on the paranoia 
continuum. Implications for psychological treatment, e.g. consideration of attachment 
status in formulations, are briefly discussed. Keywords Attachment, Paranoia, 






 Paranoia is associated with both attachment anxiety and attachment avoidance 
 These associations are of similar strength for people with and without psychosis 
 Attachment may contribute to the development and/or maintenance of paranoia 














1.1 Paranoia Conceptualisation   
Paranoia is defined by concerns about being vulnerable to the malevolent intent of 
others. It is characteristically underpinned by interpersonal themes, but can vary 
widely in specific content, from thoughts of being laughed at by others to thoughts of 
being the target of a conspiracy (Freeman & Garety, 2014). Paranoia is understood to 
occur on a continuum, extending from experiences which are common to experiences 
which are clinical (Strauss, 1969). First proposed by Strauss, this conceptualisation 
stands in contrast to earlier views of paranoia as a discrete phenomenon, i.e. one 
which is either present or absent. With improving precision of measurement, recent 
studies have been able to identify that nearly 30% of individuals in the general 
population experience elevated levels of paranoia (Freeman et al., 2019). While these 
can be precipitated by stressors, such experiences are typically transitory and not 
associated with mental health difficulties (Ellett, Kingston, & Chadwick, 2018; van Os, 
Hanssen, Bijl, & Ravelli, 2000). However, more persistent paranoia has also been 
found to raise the risk for psychosis and can predict transition to diagnoses over time 
(Poulton et al., 2000; Wilcox et al., 2014). Paranoia is indeed one of the most prevalent 
symptoms of psychosis and can be identified in over 70% of first episodes (Coid et al., 
2013). Factors which contribute to its development are still not well understood 
however.  
 
1.2 Attachment Theory Framework 
In recent years, attachment theory has provided a lens through which the etiology of 
paranoia can be considered. Attachment theory proposes that early experiences with 
caregivers shape how we operate in interpersonal contexts throughout the lifespan, 
i.e. we develop implicit templates for how we perceive, form expectations of, and 
behave towards others (Fraley & Shaver, 2000; Mikulincer & Shaver, 2007). If 
stressors impinge on the quality these and lead to circumstances in which our needs 
cannot be met consistently, attachment insecurity is more likely to develop. Forms of 
attachment insecurity can be found in about 40% of the general population, but are 
twice as prevalent in individuals with mental health difficulties, including psychosis 
(Bakermans-Kranenburg & van Ijzendoorn, 2009; Carr, Hardy, & Fornells-Ambrojo, 
2018). Attachment insecurity is thought to manifest on two dimensions in adulthood, 
i.e. attachment anxiety and attachment avoidance. As these are conceptualised as 
orthogonal to each other, individuals would fall somewhere along both.  
 
1.3 Attachment Insecurity 
Attachment anxiety is characterised by worry about relationships. Individuals at the 
high end of this dimension tend to be concerned about others’ perceptions of them 
and fear being rejected (Campbell & Marshall, 2011; Mikulincer & Shaver, 2003). 
Attachment avoidance is characterised by withdrawal from relationships. Individuals 
at the high end of this dimension tend to be uncomfortable with closeness and seek 
independence from others (Mikulincer & Shaver, 2003; Mikulincer & Shaver, 2012).  
In both cases, caregivers have likely been experienced as unreliable, most typically in 
times of need (Berry, Danquah, & Wallin, 2013). Carried into adulthood, this fosters a 
sense of being unsure of others and compromises the ability to develop trust (Bentall 
& Fernyhough, 2008; Larose & Bernier, 2001; Mikulincer, 1995). Not surprisingly, 
individuals with these attachment patterns can be more likely to interpret interactions 
with others negatively and anticipate a degree of threat in these (e.g. Bentall et al., 
2009; Freeman et al., 2013). Research suggests that this may present one possible 
mechanism through which paranoia is fostered and later maintained (Read & Gumley, 
2010). 
 
1.4 Mixed Evidence of Associations 
The relationship between attachment insecurity and paranoia has been a topic of 
interest since the publication of the first review (Berry, Barrowclough, & Wearden 
2007). Over the last decade, a growing number of studies have investigated 
associations between both constructs in different samples, e.g. comprised of the 
general population (Meins, Jones, Fernyhough, Hurndall, & Koronis 2008), individuals 
meeting Ultra High Risk criteria for psychosis (Russo et al., 2018), and those with 
established psychosis diagnoses (Strand, Goulding, & Tidefors, 2015). Across these, 
paranoia has been found to be correlated with both attachment anxiety and attachment 
avoidance. The strength of identified associations has varied considerably so far 
however, ranging from small (r = 0.08; Pearce et al., 2017) to large (r = 0.61; Darrell-
Berry et al., 2017). Such variability is likely attributable to some study-level differences, 
e.g. in sample sizes and used measures. To date, this has unfortunately prevented 
clear conclusions about the degree to which attachment insecurity and paranoia are 
associated.    
  
1.5 Aims of Meta-Analysis 
A recent meta-analysis identified a small relationship between attachment insecurity 
and positive psychotic symptoms; these were combined in a group category and 
derived from a sample of 11 studies (Carr et al., 2018). The present meta-analysis 
aimed to expand on this by specifically estimating the association between attachment 
insecurity and paranoia across the continuum. In doing so, the following key questions 
were posed: (1) What is the strength of the association between attachment anxiety 
and paranoia? (2) What is the strength of the association between attachment 
avoidance and paranoia? (3) Does the strength of these associations differ between 
clinical and non-clinical samples? Research has also highlighted evidence of 
differences in the expression of paranoia, e.g. large scale population surveys have 
identified that paranoia is more prevalent in men than women, with a tendency towards 
younger age at first onset as well as higher severity (Freeman et al., 2011; Johns et 
al., 2004). In view of these findings, it seemed appropriate to consider the possible 
influence of such variables and address the following as the final question in this meta-
analysis: (4) Is the strength of the above associations moderated by demographic 




2.1 Protocol Registration 
In line with Preferred Reporting Items for Systematic Reviews and Meta-Analyses, the 
protocol for this meta-analysis was registered before any review processes were 
carried out (PRISMA; Moher, Liberati, Tetzlaff, & Altman, 2009). It was published on 
PROSPERO (registration number CRD42018112607) in November 2018. The 
protocol was not amended following preregistration.  
 
2.2 Search Strategy 
A database search of studies published before January 2019 was conducted by one 
reviewer using EMBASE, MEDLINE, CINAHL and PsycINFO. Unpublished literature 
was searched for using OpenGrey and ProQuest Dissertations & Theses Global. To 
perform electronic searches with high sensitivity, variations of the following keywords 
were used in a two-component search strategy- (attachment AND (psychosis OR 
schizophrenia OR paranoia OR delusion OR schizotypy)). To identify studies which 
may have been missed, references in reviews covering related areas were also 
examined. After removal of duplicates, studies were screened by title and abstract to 
exclude clearly irrelevant reports. To reduce the risk of relevant studies being missed, 
screening was intentionally over-inclusive at this stage. The remaining studies were 
examined by full text to determine compliance with eligibility criteria. Where required, 
authors were contacted to provide additional information to resolve ambiguity, e.g. in 
cases where both attachment and paranoia were assessed, but associations not 
reported. Despite taking particular care to conduct above processes as reliably as 
possible, we acknowledge that relying on a single reviewer constitutes a limitation.  
 
2.3 Eligibility Criteria 
Studies were included in the meta-analysis if they (1) assessed both paranoia and 
attachment using validated measures; (2) provided information on correlations 
between measures of paranoia and attachment, either within the paper or via 
correspondence; and (3) were written in English or German.  
 
There were no exclusion criteria regarding study design. For studies examining 
interventions or using experimental procedures, only baseline data were considered. 
Studies were excluded if more than one third of the sample comprised participants 
with neurodevelopmental disorders or psychosis identified as secondary to other 
presentations, e.g. substance abuse or neurodegenerative conditions.  
 
Included studies were categorised as comprising clinical samples if participants were 
described as having an At Risk Mental State, meeting Ultra-High-Risk criteria, 
experiencing first episode psychosis, holding another diagnosis of psychosis, or 
presenting with other diagnoses of mental health difficulties. Included studies were 
categorised as comprising non-clinical samples if participants were described as 
healthy volunteers or recruited from the general population.   
2.4 Data Extraction 
Due to resource restrictions, data extraction was performed by one reviewer using an 
electronic data collection form. As this approach may be associated with 
methodological concerns, data extraction was duplicated and checked for errors. 
Where any ambiguity was encountered, discussions were held between RM and KG. 
Information on the following variables was extracted for each included study:          (a) 
Setting by Country; (b) Sample Mean Age; (c) Sample Size; (d) % Sample Male; (e) 
Sample Type; (f) Paranoia Measure; (g) Attachment Measure; and (h) effect size. For 
studies reporting on more than one participant sample, information was extracted for 
each cohort.  
 
2.5 Risk of Bias Assessment 
The risk of bias across studies was assessed with a tailored adaptation of the Agency 
for Healthcare Research and Quality tool (AHRQ, available in Appendix 1; Williams, 
Plassman, Burke, Holsinger, & Benjamin, 2010). In adapting the AHRQ, we selected 
methodological domains most likely to influence estimates of the attachment-paranoia 
relationship at study level. These are presented in Table 3. Each study received a 
grading and corresponding score for every domain, i.e. Yes=2, Partial=1, No=0, 
Unclear=0, or Not Applicable=excluded from scoring. We then calculated the degree 
to which each study achieved its maximum total score. This was expressed as a 
percentage, with lower values reflecting higher risk of bias. All included studies were 
assessed by the first reviewer RM. To ensure that ratings were reliable, a subset of 
eight studies (31%) was independently assessed by AW.  
 
2.6 Publication Bias 
Presence of publication bias was initially assessed through visual examination of a 
funnel plot, i.e. effect size plotted against standard error (Sterne & Egger, 2001).      In 
the absence of publication bias, a funnel plot can be expected to form a symmetrical 
shape. Asymmetry was also statistically assessed using the Egger Test, a linear 
regression analysis (Egger, Smith, Schneider, & Minder, 1997).  
 
2.7 Meta-Analytic Model 
All statistical analyses were conducted in the software environment R version 3.6.1 
using the ‘metafor’ package (Viechtbauer, 2010). As eligible studies were anticipated 
to be methodologically heterogeneous, a random effects model was used, with a 
restricted maximum likelihood estimator to estimate between-study variance 
(Borenstein, Hedges, Higgins, & Rothstein, 2010). To index the proportion of effect 
size variability attributable to heterogeneity across studies, the I2 statistic was 
computed and compared to thresholds specified in the Cochrane Handbook, i.e. <40% 
low and >75% high (Higgins & Green, 2011; Higgins & Thompson, 2002). Since 
methodological differences were likely to be significant across included literature, 
heterogeneity was expected to be high.   
 
 
2.8 Effect Size Extraction 
Pooled effect size estimates were computed for the association between paranoia and 
both attachment dimensions, i.e. attachment anxiety and attachment avoidance. If 
studies provided correlations between paranoia and attachment styles, the following 
strategy was adopted: correlations reported for preoccupied attachment and paranoia 
contributed to analyses for the anxiety dimension; correlations reported for dismissive 
attachment and paranoia contributed to analyses for the avoidant dimension.  
 
Effect sizes were extracted as Pearson's correlation coefficient r. If studies reported 
Spearman’s correlation coefficient rs, a conversion table was used to approximate r 
for reported values (Rupinski & Dunlap, 1996). For studies reporting linear regression 
data, the standardised regression coefficient (β value) was used as an indicator of 
effect size (Nieminen, Lehtiniemi, Vähäkangas, Huusko, & Rautio, 2013). Where 
studies did not report any metrics of association, these were requested from authors.  
 
To adjust for bias in the r distribution, all extracted correlations were converted to 
Fisher’s Z prior to any further analyses (Hedges & Olkin, 1985). Each included study 
sample provided one correlation for effect size computations. If studies reported 
multiple correlations for the paranoia-attachment relationship, a simple average was 
computed for subsequent analysis (Hunter & Schmidt, 2004). The magnitude of 
obtained effect size estimates was interpreted according to conventions outlined by 
Cohen, i.e. small = 0.10, moderate = 0.30, large = 0.50 (Cohen, 1988).  
 
2.9 Meta-Regression 
In order to assess whether age and gender moderated above effect size estimates, 
meta-regression analyses were performed using below models. Within these, the 
effect size (ES) estimate was entered as an outcome variable, with v designating error 
variance.  
 
ES = β0 + β1 (age) + v  
ES= β0 + β1 (sex) + v  
ES = β0 + β1 (age) + β2 (sex) + v  
 
3. Results 
3.1 Literature Characteristics 
As shown in Figure 1, literature search yielded an initial pool of 3,434 records. Three 
of these were written in German and identified via a search of reference lists. After 
removal of duplicate entries, a total of 2,401 records were screened; 116 of these were 
examined by full text. The final sample comprised 26 studies which met eligibility 
criteria. All included studies were composed between 2008 and 2019.      Six of these 
were unpublished doctoral dissertations. Despite extended criteria, only English-
language studies were identified to be suitable for inclusion.  
3.2 Study Characteristics 
Table 1 displays information on relevant study characteristics. 20 of the 26 included 
studies (77%) were conducted in the United Kingdom; the remaining studies were 
completed in Germany, Israel, Portugal, Spain, Sweden and the USA respectively.  
Overall, included studies comprised 10,539 participants (M=351.30, SD=1056.43, 
range 32–5877). More than half of this total was accounted for by a study which 
analysed US data from the National Comorbidity Survey (Sitko, Bentall, Shevlin, & 
Sellwood, 2014). The mean age reported for participant samples ranged from 16 to 47 
years (M=28.97, SD=9.92). For one sample, the mean age was not obtainable. On 
average, samples were comprised of nearly 45% male participants (M=44.60, 
SD=21.98, range 11%–100%). 
 
3.3 Sample Type Characteristics 
The 26 included studies presented data for 30 independent samples. A total of 12 
samples were categorised as clinical. Seven of these consisted of participants with 
established psychosis, identified to be part of a schizophrenia spectrum diagnosis; two 
samples specifically consisted of participants with first episode psychosis (i.e. Fish, 
2010; Jones, 2015); one sample comprised participants with self-reported clinical 
levels of psychosis (i.e. Pearce et al., 2017); one sample comprised participants with 
Ultra-High-Risk of psychosis experiencing attenuated symptoms (i.e. Russo et al., 
2018). In one study, participants were described to have various mental health 
difficulties (i.e. Dunne, 2011). As this was the only clinical sample in which no 
participants experienced psychosis or a related presentation, it was excluded from 
subsequent subgroup analyses. A total of 16 samples were categorised as non-
clinical; these all consisted of participants described as student volunteers or recruits 
from the general population.  
 
3.4 Sample Type Differences  
There was a significant difference in sample mean age between sample types (t(26)= 
2.14, p = 0.042), with clinical samples (M=33.58, SD=9.94) having a higher average 
age than non-clinical samples (M=25.88, SD=9.02). There was also a significant 
difference in percentage of male participants between sample types (t(26)=2.69, p = 
0.012), with clinical samples (M=56.58, SD=17.68) being comprised of a higher 













3.5 Construct Measurement  
Table 2 presents an overview of all measures used across the 26 included studies. 
Attachment was assessed using eight different measures. All of these were validated 
for use in adults and relied on self-report. For all measures, respondents made 
numerical ratings on Likert-type scales, with higher scores indicating higher levels of 
attachment insecurity. In 18 studies, which make up nearly 70% of the study pool, 
attachment was assessed along the dimensions of avoidance and anxiety. In the 
remaining eight studies, respondents were presented with three to four descriptions of 
attachment styles and rated the degree to which they identified with each, e.g. on a 
scale from 1 (disagree strongly) to 7 (agree strongly). Paranoia was assessed using 
10 different measures. While 80% of these drew on self-report, the remaining 
measures were administered and scored by an interviewer. Only four of the identified 
measures were solely designed for the assessment of paranoia, but were used in a 
total of 14 studies, i.e. >50% of the study pool.            
 
3.6 Risk of Bias 
Independent ratings conducted by two reviewers yielded a Cohen’s kappa of 0.83 prior 
to consensus discussion; this was indicative of strong interrater reliability. As shown 
in Table 3, a total of 19 out of 26 studies achieved percentage ratings below 80% and 
were thus considered to display at least moderate risk of bias. More than half of studies 
showed bias in participant recruitment, e.g. due to how studies were advertised, 
attracting individuals who self-selected. As most studies did not report a priori power 
calculations to justify their sample sizes, there was also a risk of findings biasing 
decisions about continuation of recruitment. Less than half of studies provided 
information regarding missing data or handling approaches. Whilst primarily a 
reporting issue, this raised concerns about the risk of biased findings. 
 
3.7 Attachment Avoidance & Paranoia 
3.7.1 Effect Size Estimate 
The pooled effect size estimate for the above, computed drawing on 30 independent 
attachment-paranoia correlations, was r = .24 (95% CI: 0.18, 0.29; p < .0001). This 
was interpreted as small to moderate in magnitude, indicating that higher levels of 
attachment avoidance are significantly associated with higher levels of paranoia. As 
anticipated, heterogeneity was high (Q = 218.32, p < .0001, I2 = 78.60%), with almost 
79% of effect size variability being attributable to between-study differences. Figure 2 
presents a forest plot of extracted effect sizes for the avoidance dimension.  
 
3.7.2 Publication Bias 
Visual examination of the funnel plot for the avoidance dimension pointed towards a 
symmetric distribution of effect sizes (Figure 3). The Egger test corroborated this, 
confirming that funnel plot asymmetry was not significant (z = 0.56, p = 0.57). This 
suggested that the pooled effect size estimate of the attachment-paranoia relationship 
for the avoidance dimension is likely unaffected by publication bias.  
 
3.7.3 Subgroup Analysis by Sample Type 
As planned, a subgroup analysis was conducted to determine whether the above 
effect size estimates differed across included sample types. Results indicated that the 
difference between estimates for clinical samples (k = 11, N = 791, r = .22) and non-
clinical samples (k = 16, N = 3631, r = .26) was not statistically significant for the 
avoidance dimension (b1 = 0.042, SE = 0.063, z = 0.67, p = 0.50).   
 
3.7.4 Meta-Regression 
To assess whether demographic variables moderated the association between 
attachment and paranoia, meta-regression analyses were conducted. Within single 
predictor models, neither age (β = -0.0031, 95% CI = -0.0089, 0.0027; p = 0.30) nor 
sex (β = - 0.0017, 95% CI = -0.0044, 0.0010; p = 0. 21) were found to be significant 
moderators. These findings did not change when both variables were entered into one 
multi-predictor model (p = 0.40). This suggests that neither age nor sex account for 
much of the effect size heterogeneity in the avoidance dimension (I2 = 67.13%).  
 
                     
 
    Figure 2. Forest Plot of Extracted Effect Sizes for Avoidance Dimension as Fisher’s Z 
 
             
                    Figure 3. Funnel Plot of Extracted Effect Sizes for Avoidance Dimension  
3.8 Attachment Anxiety & Paranoia 
3.8.1 Effect Size Estimate 
The pooled effect size estimate for the above, computed drawing on 30 independent 
attachment-paranoia correlations, was r = .38 (95% CI: 0.32, 0.44; p <. 0001). This 
was interpreted as moderate to large in magnitude, indicating that higher levels of 
attachment anxiety are significantly associated with higher levels of paranoia. As 
predicted, heterogeneity was high again (Q = 458.31, p < .0001, I2 = 87.73%), with 
nearly 88% of effect size variability being attributable to between-study differences. 
Figure 4 presents a forest plot of extracted effect sizes for the anxiety dimension.  
 
3.8.2 Publication Bias 
Visual examination of the funnel plot for the anxiety dimension also indicated a 
symmetric distribution of effect sizes (Figure 5). The Egger test supported this once 
again, confirming that funnel plot asymmetry was not significant (z = -0.73, p = 0.47). 
This suggested that the pooled effect size estimate of the attachment-paranoia 
relationship for the anxiety dimension is also likely unaffected by publication bias.  
 
3.8.3 Subgroup Analysis by Sample Type 
As above, a subgroup analysis was conducted to determine whether the above effect 
size estimates differed across included sample types. Results indicated that the 
difference between estimates for clinical samples (k = 11, N = 791, r = .34) and non-
clinical samples (k = 16, N = 3629, r = .42) was also not statistically significant for the 
anxiety dimension (b1 = 0.086, SE = 0.079, z = 1.09, p= 0.28). 
 
3.8.4 Meta-Regression  
As above, the same meta-regression analyses were repeated. Within single predictor 
models, neither age (β = -0.0065, 95% CI = -0.0131, 0.0002; p = 0.06) nor sex (β = -
0.0018, 95% CI = -0.0051, 0.0016; p = 0. 30) were found to be significant moderators. 
These findings did not change when both variables were entered into one multi-
predictor model (p = 0.14). This suggests that neither age nor sex account for much 
of the effect size heterogeneity in the anxiety dimension (I2 = 76.15%).  
 
3.9 Effect Size Comparison 
A separate analysis compared the effect sizes obtained for each attachment 
dimension. Results indicated that both estimates differed significantly in magnitude (b1 
= -0.156, SE = 0.047, z = -3.36, p < .001), with paranoia being more strongly 
associated with attachment anxiety (r = .38) than attachment avoidance (r = .24). 
 
3.10 Additional Unplanned Analyses 
To assess whether meta-analytic findings were sensitive to the type of effect size 
reported in primary research, studies which reported attachment-paranoia correlations 
as Spearman’s rs were removed in a sensitivity analysis. Results indicated that 
adjusted effect size estimates did not differ significantly from original findings 
(avoidance dimension r = .22, b1 = 0.020, SE = 0.042, z = 0.47, p = 0.64; anxiety 
dimension r = .36, b1 = 0.019, SE = 0.052, z = 0.37, p = 0.71).  
For three included studies, two attachment-paranoia correlations were reported and 
averaged for analysis (Korver-Nieberg et al., 2013; Newman-Taylor et al., 2018; 
Wickham, Sitko, & Bentall 2015). When these were removed in a second sensitivity 
analysis, both adjusted effect size estimates were identical to our original findings 
(avoidance dimension r = .24; anxiety dimension r = .38).  
 
As noted above, eight studies assessed attachment as styles as opposed to 
dimensions. When these were removed in a final sensitivity analysis, both adjusted 
effect size estimates rose slightly, but did not significantly differ from original findings 
(attachment anxiety r = .40, b1 = -0.030, SE = 0.056, z = -0.53, p = 0.59;    attachment 
avoidance r = .28, b1 = -0.044, SE = 0.042, z = -1.05, p = 0.29).  
 
A meta-regression was performed to establish if risk of bias accounted for any effect 
size variability. It emerged as a significant moderator for the avoidance dimension    (β 
= 0.0057, 95% CI = 0.0016, 0.0099; p = 0.007; I2 = 68.58%), but not for the anxiety 
dimension (β = 0.0052, 95% CI = -0.0006, 0.0110; p = 0.08; I2 = 85.03%).  
 
Figure 4. Forest Plot of Extracted Effect Sizes for Anxiety Dimension as Fisher’s Z 
 
                                                                      
Figure 5. Funnel Plot of Extracted Effect Sizes for Anxiety Dimension 
Table 1. Summary of study characteristics ( 26 included studies with 30 independent samples) 
 









Effect Size r 
Avoidance 
Effect Size r 
Anxiety 
          non-clinical Ascone et al. 2019 40 Germany 33 40 PCL RSQ 0.40 0.10 
 Berry et al. 2006 244 UK 28   21a PS PAM 0.19 0.41 
 Fornells-Ambrojo et al. 2016 61 UK 100 23 PS RQc 0.12 0.38 
 Hutton et al. 2017 59 UK 20 21 PS ECR-R 0.27 0.40 
 James 2015 † 221 UK 22 36 GPTS ASQ 0.42d 0.53d 
 Korver-Nieberg et al. 2013 78 UK 64 16  GPTSb  PAM 0.07 0.21 
 MacBeth et al. 2008 213 UK 22 20 PS RSQ 0.39d 0.34d 
 Meins et al. 2008 154 UK 44 21 SPQ RQ 0.20 0.46 
 Newman-Taylor et al. 2018 296 UK 11 20  PS/PCLb ECR 0.27d 0.61d 
 Osswald 2010 † 722 UK 37 25 PS PAM 0.37 0.45 
 Pickering et al. 2008 503 UK 30 21 PADS RQ 0.24 0.48 
 Russo et al. 2018 60 UK 43   23a SSI-BV PAM 0.40 0.58 
 Sheinbaum et al. 2014 546 Spain 17 21 SPQ  RQc 0.03 0.30 
 Smailes 2015 † 160 UK 14 21 PADS RQ 0.30 0.47 
 Tiliopolous & Goodall 2009 161 UK 32 47 SPQ ECR 0.26 0.29 
 Wickham et al. 2015 113 UK 52 38 PANSS/PADSb RQ 0.15 0.33 
          
clinical Ascone et al. 2019 60 Germany 37 40 PCL RSQ 0.29 0.34 
 Berry et al. 2008 96 UK 68 44 PANSS PAM 0.20 0.19 
 Castilho et al. 2017 37 Portugal 81 37 PCL ECR-RS 0.17 0.15 
 Dunne 2011 † 66 UK 26 39 SPQ RQc 0.14 0.20 
 Fish 2010 † 55 UK 64 23 SSI-BV PAM 0.56d 0.70d 
 Jones 2015 † 51 UK 59 22 PANSS RQc 0.16d -0.03d 
 Korver-Nieberg et al. 2013 32 UK 61 17  GPTSb  PAM 0.35 0.26 
 Pearce et al. 2017 77 UK 27 40 CAPE RQc 0.08d 0.17d 
 Ponizovsky et al. 2013 100 Israel 70 40 PANSS RQc 0.02 0.42 
 Russo et al. 2018 60 UK 52   20a SSI-BV PAM 0.36 0.48 
 Strand et al. 2015 47 Sweden 64 43 SCL-90-R RQc -0.02d 0.48d 
 Wickham et al. 2015 176 UK 70 38 PANSS/PADSb RQ 0.23 0.39 
          
mixed Darrell-Berry et al. 2017 174 UK 40 23 GPTS PAM 0.42 0.61 
 Sitko et al. 2014 5877 USA 50 NA UM-CIDI AAQc 0.04 0.08 
           
Notes: †unpublished doctoral dissertation. N denotes sample sizes for which correlations were derived. a For these samples, only median age was reported and used in analyses. b Due to use 
of multiple measures, two correlations were extracted and averaged. c Attachment was assessed as a style, i.e. preoccupied and dismissing. d Originally reported as Spearman’s rs.        Paranoia 
Measures: CAPE (Community Assessment of Psychotic Experiences; Stefanis et al., 2002); GPTS (Green Paranoid Thoughts Scale; Green et al., 2008); PADS (Persecution and 
Deservedness Scale; Melo et al., 2009); PANSS (Positive and Negative Syndrome Scale; Kay et al., 1987); PCL (Paranoia Checklist; Freeman et al., 2005); PS (Paranoia Scale; Fenigstein 
& Vanable, 1992); SCL-90-R (Symptom Checklist; Derogatis, 1997); SPQ (Schizotypal Personality Questionnaire; Raine, 1991); SSI-BV (Schizotypal Symptoms Inventory-Brief Version; 
Hodgekins et al., 2012); UM-CIDI (University of Michigan Composite International Diagnostic Interview; Wittchen & Kessler, 1994). Attachment Measures: AAQ (Adult Attachment 
Questionnaire; Hazan & Shaver, 1987); ASQ (Attachment Style Questionnaire; Feeney et al., 1994); ECR (Experiences in Close Relationships; Brennan et al., 1998);  ECR-R (Experiences 
in Close Relationships- Revised; Fraley et al., 2000); ECR-RS (Experiences in Close Relationships- Relationship Structure; Fraley et al., 2011); PAM (Psychosis Attachment Measure; Berry 
et al., 2006, validation study); RQ (Relationship Questionnaire; Bartholomew & Horowitz, 1991); RSQ (Relationship Scales Questionnaire; Griffin & Bartholomew, 1994).  
Table 2. Summary of measure characteristics  
 Measure Focus Description Internal Consistency ‡  
     Attachment AAQ romantic relationships 3 items, describing distinct attachment styles, each rated on 4-point scale α not available 
 ASQ general relationships 40 items, assessing attachment dimensions avoidance/anxiety, rated on 6-point scale α = .86 both dimensions 
 ECR romantic relationships 36 items, assessing attachment dimensions avoidance/anxiety, rated on 7-point scale α ≥ .90 both dimensions 
 ECR-R romantic relationships 36 items, assessing attachment dimensions avoidance/anxiety, rated on 7-point scale α ≥ .93 both dimensions 
 ECR-RS close relationships 9 items, assessing attachment dimensions avoidance/anxiety, rated on 7-point scale, 
ratings made for each relationship, i.e. mother, father, romantic partner, best friend. 
α ≥ .83 both dimensions 
 
 PAM close relationships 16 items, assessing attachment dimensions avoidance/anxiety, rated on 4-point scale, 
designed for individuals with psychosis, used in both clinical and non-clinical samples 
α ≥ .75 both dimensions 
 RQ general relationships 4 items, describing distinct attachment styles, each rated on 7-point scale (4 studies), 
scores can also be computed for attachment dimensions avoidance/anxiety (7 studies) 
α not available 
 RSQ close relationships 30 items, assessing attachment dimensions avoidance/anxiety, rated on 5-point scale α ≥ .68 both dimensions 
Paranoia CAPE general psychotic experiences 42 items, assessing different psychotic experiences, 5 items on paranoia subscale, 
assessing paranoia frequency, rated on 4-point scale  
α = .77 subscale 
 GPTS paranoia continuum experiences 32 items, assessing social reference & social persecution, rated on 5-point scale α ≥ .90 full scale 
 PADS paranoia continuum experiences 10 items, assessing social persecution & perceived deservedness, rated on 5-point scale α ≥ .84 full scale 
 PANSS† clinical psychotic experiences 30 items, semi-structured interview, one suspiciousness/persecution item in positive 
symptoms subscale, scored on 7-point scale  
α ≥ .70 subscale 
 PCL paranoia continuum experiences 18 items, assessing social reference & social persecution, rated on 5-point scale α ≥ .75 full scale 
 PS paranoia in general population 20 items, assessing social suspicion and social persecution, rated on 5-point scale α ≥ .93 full scale 
 SCL-90-R general psychopathology 90 items, assessing various symptoms experienced over 7 days, rated on 5-point scale, 
paranoid ideation subscale consists of 6 items  
α = .80 subscale 
 SPQ schizotypy in general population 74 items, assessing schizotypy, 8 items on paranoia subscale, rated yes/no  α ≥ .76 subscale 
 SSI-BV schizotypy in general population 20 items, assessing schizotypy,  6 items on paranoia subscale, rated on 5-point scale α ≥ .85 subscale 
 UM-CIDI† general psychopathology Semi-structured interview, 3 paranoia items rated as Yes (score 1) or No (score 0) α not available 
 
Notes: †interview-based measure scored by interviewer; ‡Cronbach’s alpha corresponds to lowest value reported across studies or information from available validation data.                Paranoia 
Measures: CAPE (Community Assessment of Psychotic Experiences; Stefanis et al., 2002); GPTS (Green Paranoid Thoughts Scale; Green et al., 2008); PADS (Persecution and 
Deservedness Scale; Melo et al., 2009); PANSS (Positive and Negative Syndrome Scale; Kay et al., 1987); PCL (Paranoia Checklist; Freeman et al., 2005); PS (Paranoia Scale; Fenigstein 
& Vanable, 1992); SCL-90-R (Symptom Checklist; Derogatis, 1997); SPQ (Schizotypal Personality Questionnaire; Raine, 1991); SSI-BV (Schizotypal Symptoms Inventory-Brief Version; 
Hodgekins et al., 2012); UM-CIDI (University of Michigan Composite International Diagnostic Interview; Wittchen & Kessler, 1994). Attachment Measures: AAQ (Adult Attachment 
Questionnaire; Hazan & Shaver, 1987); ASQ (Attachment Style Questionnaire; Feeney et al., 1994); ECR (Experiences in Close Relationships; Brennan et al., 1998);  ECR-R (Experiences 
in Close Relationships- Revised; Fraley et al., 2000); ECR-RS (Experiences in Close Relationships- Relationship Structure; Fraley et al., 2011); PAM (Psychosis Attachment Measure; Berry 
et al., 2006, validation study); RQ (Relationship Questionnaire; Bartholomew & Horowitz, 1991); RSQ (Relationship Scales Questionnaire; Griffin & Bartholomew, 1994).  
















 % of maximum 
total score 
         Ascone et al. 2019 PARTIAL PARTIAL PARTIAL YES YES NAd YES 75 
Berry et al. 2006 NO PARTIAL YES YES YES UNCLEAR YES 64 
Berry et al. 2008 YES PARTIAL YES YES PARTIALc PARTIAL YES 79 
Castilho et al. 2017 PARTIAL PARTIAL YES YES YES UNCLEAR YES 71 
Darrell-Berry et al. 2017 YES PARTIAL YES YES YES NAd YES 92 
Dunne 2011† YES NOb PARTIAL YES YES YES YES 79 
Fish 2010† YES PARTIALb YES YES YES YES YES 93 
Fornells-Ambrojo et al. 2016 PARTIAL PARTIAL YES YES YES YES YES 86 
Hutton et al. 2017 NO PARTIAL PARTIAL YES YES UNCLEAR YES 57 
James 2015† PARTIAL YESb YES YES YES YES YES 93 
Jones 2015† YES YESb PARTIAL YES PARTIALc NAd YES 83 
Korver-Nieberg et al. 2013 YES PARTIAL PARTIAL PARTIALe PARTIALe UNCLEAR YES 57 
MacBeth et al. 2008 NO PARTIAL PARTIAL YES YES UNCLEAR YES 57 
Meins et al. 2008 NO PARTIAL YES YES YES UNCLEAR YES 64 
Newman-Taylor et al. 2018 NO PARTIAL YES YES YES NA YES 75 
Osswald 2010† PARTIAL YESb YES YES YES NAd YES 92 
Pearce et al. 2017 YES PARTIAL YES YES YES PARTIAL YES 86 
Pickering et al. 2008 NO PARTIAL PARTIAL YES YES YES PARTIALf 64 
Ponizovsky et al. 2013 YES PARTIAL YES YES PARTIALc UNCLEAR PARTIAL 64 
Russo et al. 2018 YES PARTIAL YES YES YES UNCLEAR PARTIAL 71 
Sheinbaum et al. 2014 NO PARTIAL PARTIAL YES YES UNCLEAR YES 57 
Sitko et al. 2014 YES PARTIAL PARTIAL YES PARTIALe UNCLEAR YES 64 
Smailes 2015† PARTIAL PARTIAL YES YES YES YES PARTIALf 79 
Strand et al. 2015 YES NOb YES YES YES UNCLEAR YES 71 
Tiliopolous & Goodall 2009 NO PARTIAL YES YES YES UNCLEAR PARTIAL 57 
Wickham et al. 2015 YES PARTIAL YES YES PARTIALc YES PARTIAL 79 
Notes: Studies marked † are unpublished doctoral dissertations; a the majority of studies did not report a priori power calculations and were consequently downgraded;                        
b a priori power calculation reported; c study downgraded for single item measure; d study reported there was no missing data; e unclear if measure suitable for population;       
f type of correlation coefficient not reported and therefore assumed to be Pearson’s r.   
4. Discussion 
4.1 Effect Size Estimates 
Our results suggest that paranoia is associated with both attachment dimensions. 
Analysis also indicated that respective estimates differ significantly in magnitude, with 
paranoia being more strongly associated with attachment anxiety (r = .38) than 
attachment avoidance (r = .24). This is somewhat surprising, especially since 
expectations of the reverse were expressed in initial reviews (e.g. Berry et al., 2007; 
Korver-Nieberg, Berry, Meijer, & de Haan, 2014). As the corpus of literature has since 
expanded however, the present findings are derived from a much larger data pool. It 
is also of note that recent reviews in this field have described patterns which are in line 
with the above (Carr et al., 2018; Lavin, Bucci, Varese, & Berry, 2019). 
 
Our findings suggest that attachment anxiety is more strongly implicated in paranoia 
than attachment avoidance. It is conceivable that the discrepancy in effects merely 
represents a difference in reporting however, i.e. compared to individuals high on 
attachment anxiety, those high on attachment avoidance may be more inclined to 
underreport paranoia. Studies describing links between the latter dimension and 
tendencies toward symptom minimisation support this, both in the general population 
and in those with psychosis (Gumley, Taylor, Schwannauer, & MacBeth, 2014; 
Mikulincer & Shaver, 2007). This may be attributable to deactivating coping strategies, 
through which individuals with high attachment avoidance manage distress by denying 
it (Mikulincer & Shaver, 2003).  
 
A perhaps even more compelling caveat pertains to the final meta-regression, 
conducted as a post-hoc analysis to test the robustness of our main estimates. It 
revealed that the strength of the attachment-paranoia relationship rose with 
decreasing risk of bias in the avoidance dimension. This finding does not only indicate 
that the present effect size of r = .24 was influenced by study level methodology, but 
also that it likely represents an underestimate. In view of this, the difference in effect 
size magnitudes described above might for the most part only be the product of artifact. 
We would therefore urge readers to exercise caution in drawing inferences about this 
finding.  
 
It is notable that effect size estimates were not found to differ across samples, i.e. 
magnitudes were comparable for those comprising the general population and those 
comprising individuals with psychosis. This indicates that attachment insecurity has a 
similar bearing on paranoia irrespective of whether it meets a diagnostic threshold. 
This is in line with research which identified factors such as trauma to be similarly 
implicated in paranoia across different severity levels (e.g. Valmaggia et al. 2015). By 
extension, this finding also provides further evidence in support of the continuum 
model, according to which there is continuity between common and clinical 
experiences of paranoia (Elahi, Perez Algorta, Varese, McIntyre, & Bentall, 2017).  
 
 
4.2. Interpretation of Associations 
As this meta-analysis predominantly synthesised cross-sectional data collected at a 
single time point, it is not possible to draw conclusions about the directionality of 
identified associations, even if these are presumed to be causal in nature.              As 
longitudinal studies highlight, the experience of mental health difficulties can lead to 
subsequent rises in both attachment anxiety and attachment avoidance (Cozzarelli, 
Karafa, Collins, & Tagler, 2003; Solomon, Dekel, & Mikulincer,  2008).    In the case 
of paranoia, such changes may be especially likely due to the coping strategies 
individuals tend to resort to, e.g. withdrawal may be used to avoid the threat others 
pose, but also have a detrimental impact on relationships over time (Hajduk, Klein, 
Harvey, Penn, & Pinkham, 2018). For this to occur, the experience would not need to 
be severe, but simply enduring. It is consequently conceivable that both phenomena 
are associated due to paranoia promoting attachment insecurity.  
 
Across existing literature, a perhaps more frequently considered view focuses on 
attachment insecurity promoting paranoia (Bentall et al., 2014). Evidence in support 
of it mainly derives from longitudinal studies which report links between attachment 
insecurity in childhood and various forms of psychopathology in adulthood (e.g. 
Pascuzzo, Moss, & Cyr, 2015; Sroufe, Egeland, Carlson, & Collins, 2005). More 
recently, the relationship between both phenomena was also investigated in an 
experience sampling study, involving daily repeated measurements over a week 
(Sitko, Varese, Sellwood, Hammond, & Bentall, 2016). Data showed that increases in 
attachment insecurity predicted subsequent increases in paranoia, both in individuals 
with psychosis and those recruited from the general population. While the sample of 
20 N per group was small in this study, its findings corroborate a possible causal 
pathway. To further improve our understanding of observed associations, more 
research involving data collection over more than one time point is required. 
 
4.3 Suggested Mechanisms 
 Literature has suggested several mechanisms through which attachment insecurity 
may have a bearing on paranoia, either by fostering its development or maintaining it. 
One of these pertains to the impact of how the self and others are conceptualised, e.g. 
high attachment anxiety is assumed to entail a negative view of the self, while high 
attachment avoidance is assumed to entail a negative view of others (Pietromonaco 
& Feldman Barrett, 2000). At the most extreme ends, this can culminate in self-
concepts centred on vulnerability and other-concepts centred on malevolence. If 
carried into adulthood, these can function as lenses through which the social 
environment is processed (Bretherton & Munholland, 2008). Studies suggest that the 
sequelae of this may manifest in various ways, e.g. others are more likely to be 
perceived as hostile and their actions interpreted as ill intentioned  (Collins & Feeney, 
2004; Pereg & Mikulincer, 2004). Over time, such tendencies can heighten the 
anticipation of threat from others and promote paranoia. While this is by far not the 
only possible route, it is supported by recent research and fits well into existing 
paranoia models (Freeman & Garety, 2000; Raihani & Bell, 2017).  
4.4 Clinical Practice Implications 
Our findings indicate that there is at least moderate likelihood that individuals who 
present with paranoia in mental health settings may exhibit attachment insecurity. This 
should be expected to have a bearing on how individuals relate to the social 
environment, including services more broadly and clinicians more specifically (Taylor, 
Rietzschel, Danquah, & Berry, 2015). It is likely that great care may be required to 
develop a therapeutic relationship in which such individuals can experience trust and 
safety. By extension, our findings also suggest that consideration of attachment may 
be valuable in the treatment of psychosis, particularly if paranoia is a significant part 
of its experience. This is in line with previous reviews which proposed attachment to 
play a role in psychosis recovery (e.g. Gumley et al., 2014). If individuals are receptive 
to this, information on attachment status could be incorporated into formulations during 
therapy, e.g. to make sense of why paranoia may have developed and/or continues to 
be a problem.   
 
4.5 Strengths and Limitations 
We need to highlight several issues which may limit the conclusions drawn from 
present findings. Firstly, it is of note that the assessment of attachment was not 
consistent across studies, i.e. some used ratings on attachment dimensions (70%) 
while others used ratings on attachment styles (30%). While we tried to combine these 
in the most sensible way, our solution was somewhat artificial and may have resulted 
in some loss of information. To examine this, eight studies employing non-dimensional 
attachment assessment were removed in a sensitivity analysis. Even though results 
suggested that this did not significantly skew our effect size estimates, we still need to 
highlight this as a limitation.  
 
Another issue relates to the exclusive reliance on self-report in assessing attachment 
across studies. It has been questioned whether self-report is a valid assessment 
approach for those who experience psychosis, especially if paranoia is a principal part 
of it (Bell, Fiszdon, Richardson, Lysaker, & Bryson, 2007). As research suggests, such 
individuals are more inclined to view others negatively and show biased recollection 
for threatening information (Pinkham, Harvey, & Penn, 2016; Taylor & John, 2004). In 
conjunction, these epiphenomena could lead to negatively distorted accounts, with 
those with more severe paranoia reporting higher levels of attachment insecurity. 
While plausible, this does not seem to be supported by research however, e.g. when 
currently unwell CMHT patients with paranoia were compared to those in remission, 
there was no significant difference in accounts of previous relationship histories 
(Rankin, Bentall, Hill, & Kinderman, 2005). This suggests that presence of paranoia, 
even if part of a diagnosable presentation, should not necessarily render reports of 
attachment unreliable. Our present findings do also not corroborate this, specifically 
as the magnitude of associations was not observed to differ between general 
population samples with less severe paranoia and psychosis samples with more 
severe paranoia. 
With the inclusion of unpublished literature, this meta-analysis aimed to capture a 
more comprehensive pool of studies. This marks an advance on previous publications 
and has allowed us to obtain results which are reasonably representative of the status 
quo of research in this field. This is also supported by our analyses, according to which 
present findings were likely not affected by publication bias. Of course, it cannot be 
denied that this meta-analysis inadvertently included studies which are 
methodologically diverse and exhibit varying degrees of risk of bias. This has likely 
resulted in high levels of heterogeneity (I2 > 75%), which indicate that reported 
associations between attachment and paranoia are notably inconsistent across 
studies. The underlying reasons for this could unfortunately not be entirely determined 
within the remit of the present meta-analysis. While this is not a rare phenomenon 
(Higgins, 2008), we would still like to advise readers to exercise caution in interpreting 
present findings.  
 
5. Conclusion 
The link between paranoia and attachment has been a topic of interest for more than 
a decade. Drawing on 26 studies, the present meta-analysis is the first to provide an 
estimate of this relationship. Results showed that paranoia is associated with both 
attachment anxiety and attachment avoidance. The strength of these associations is 
similar for those in the general population and those with psychosis. While several 
limitations require caution in drawing conclusions, these findings suggest that 

























*Ascone, L., Schlier, B., Sundag, J., & Lincoln, T.M. (2019). Pathways from insecure 
attachment dimensions to paranoia: The mediating role of hyperactivating emotion 
regulation versus blaming others. Psychology and Psychotherapy: Theory, Research 
and Practice. doi: 10.1111/papt.12208. [Epub ahead of print]  
Bakermans-Kranenburg, M.J., & van IJzendoorn, M.H. (2009). The first 10,000 Adult 
Attachment Interviews: distributions of adult attachment representations in clinical and 
non-clinical groups. Attachment & Human Development, 11, 223–263. doi: 
10.1080/14616730902814762.  
Bartholomew, K., & Horowitz, L.M. (1991). Attachment styles among young adults: A 
test of a four‐category model. Journal of Personality and Social Psychology, 61, 226-
244. doi: 10.1037/0022-3514.61.2.226 
Bell, M., Fiszdon, J., Richardson, R., Lysaker, P., & Bryson, G. (2007). Are self-reports 
valid for schizophrenia patients with poor insight? Relationship of unawareness of 
illness to psychological self-report instruments. Psychiatry Research, 151, 37–46. doi: 
10.1016/j.psychres.2006.04.012  
Bentall, R.P., & Fernyhough, C. (2008). Social predictors of psychotic experiences: 
specificity and psychological mechanisms. Schizophrenia Bulletin, 34, 1012-1020. doi: 
10.1093/schbul/sbn103  
Bentall, R.P., Rowse, G., Shryane, N., Kinderman, P., Howard, R., Blackwood, N., … 
Corcoran, R. (2009). The Cognitive and Affective Structure of Paranoid Delusions. 
Archives of General Psychiatry, 66, 236- 247. doi: 10.1001/archgenpsychiatry.2009.1  
Bentall, R.P., de Sousa, P., Varese, F., Wickham, S., Sitko, K., Haarmans, M., 
& Read, J. (2014). From adversity to psychosis: Pathways and mechanisms from 
specific adversities to specific symptoms. Social Psychiatry and Psychiatric 
Epidemiology, 49, 1011-1022. doi: 10.1007/s00127-014-0914-0  
Berry, K., Barrowclough, C., & Wearden, A. (2007). A review of the role of adult 
attachment style in psychosis: Unexplored issues and questions for further research. 
Clinical Psychology Review, 27, 458–475. doi: 10.1016/j.cpr.2006.09.006 
*Berry, K., Barrowclough, C., & Wearden, A. (2008). Attachment theory: A framework 
for understanding symptoms and interpersonal relationships in psychosis. Behaviour 
Research and Therapy, 46, 1275–1282. doi: 10.1016/j.brat.2008.08.009  
Berry, K., Danquah, A.N., & Wallin, D. (2014). Introduction. In A.N. Danquah & K. Berry 
(Eds.), Attachment Theory in Adult Mental Health: A Guide to Clinical Practice (pp. 3-
15). New York, NY: Routledge. 
*Berry, K., Wearden, A., Barrowclough, C., & Liversidge, T. (2006). Attachment styles, 
interpersonal relationships and psychotic phenomena in a non-clinical student sample. 
Personality and Individual Differences, 41, 707–718. doi: 10.1016/j.paid.2006.03.009  
Borenstein, M., Hedges, L.V., Higgins, J.P.T., & Rothstein, H.R. (2010). A basic 
introduction to fixed-effect and random-effects models for meta-analysis. Research 
Synthesis Methods, 1, 97–111.  doi: 10.1002/jrsm.12  
Brennan, K.A., Clark, C.L., & Shaver, P.R. (1998). Self-report measurement of adult 
romantic attachment: An integrative overview. In J.A. Simpson & W.S. Rholes (Eds.), 
Attachment theory and close relationships (pp. 46–76). New York, NY: Guilford. 
Bretherton, I., & Munholland, K.A. (2008). Internal working models in attachment 
relationships: Elaborating a central construct in attachment theory. In J. Cassidy & P. 
R. Shaver (Eds.), Handbook of Attachment: Theory, Research, and Clinical 
Applications (pp. 102-127). New York, NY: The Guilford Press.  
Campbell, L., & Marshall, T. (2011). Anxious Attachment and Relationship Processes: 
An Interactionist Perspective. Journal of Personality, 79, 1219–1250. doi: 
10.1111/j.1467-6494.2011.00723.x  
Carr, S. C., Hardy, A., & Fornells-Ambrojo, M. (2018). Relationship between 
attachment style and symptom severity across the psychosis spectrum: A meta-
analysis. Clinical Psychology Review, 59, 145–158. doi: 10.1016/j.cpr.2017.12.001  
*Castilho, P., Martins, M. J., Pinto, A. M., Viegas, R., Carvalho, S., & Madeira, N. 
(2017). Understanding the effect of attachment styles in paranoid ideation: The 
mediator role of experiential avoidance. Journal of Contextual Behavioral Science, 6, 
42–46. doi: 10.1016/j.jcbs.2016.11.007 
Cohen, J. (1988). Statistical power analysis for the behavioural sciences (2nd ed.). 
Hillsdale, NJ: Lawrence Erlbaum Associates. 
Coid, J.W., Ullrich, S., Kallis, C., Keers, R., Barker, D., Cowden, F., & Stamps, R. 
(2013). The relationship between delusions and violence: findings from the East 
London first episode psychosis study. JAMA Psychiatry, 70, 465-471. doi: 
10.1001/jamapsychiatry.2013.12  
Collins, N.L., & Feeney, B.C. (2004). Working Models of Attachment Shape 
Perceptions of Social Support: Evidence From Experimental and Observational 
Studies. Journal of Personality and Social Psychology, 87, 363–383. doi: 
10.1037/0022-3514.87.3.363  
Cozzarelli, C., Karafa, J.A., Collins, N.L., & Tagler, M.J. (2003). Stability and change 
in adult attachment styles: Associations with personal vulnerabilities, life events, and 
global construals of self and others. Journal of Social and Clinical Psychology, 22, 
315-346. doi: 10.1521/jscp.22.3.315.22888  
*Darrell-Berry, H., Bucci, S., Palmier-Claus, J., Emsley, R., Drake, R., & Berry, K. 
(2017). Predictors and mediators of trait anger across the psychosis continuum: The 
role of attachment style, paranoia and social cognition. Psychiatry Research, 249, 
132–138. doi: 10.1016/j.psychres.2017.01.007  
Derogatis, L.R. (1997). SCL-90: Administration, scoring and procedures manual-I for 
the (revised) version and other instruments of the psychopathology rating scale series. 
Baltimore, MD: Clinical Psychometrics Research Unit, Johns Hopkins University 
School of Medicine. 
*Dunne, C. (2011). The Association between Attachment and Schizotypy. 
Unpublished doctoral dissertation, University of Edinburgh. 
Egger, M., Smith, G.D., Schneider, M., & Minder, C. (1997). Bias in meta-analysis 
detected by a simple, graphical test. British Medical Journal, 315, 629–634. doi: 
10.1136/bmj.315.7109.629 
Elahi, A., Perez Algorta, G., Varese, F., McIntyre, J.C., & Bentall, R.P. (2017). Do 
paranoid delusions exist on a continuum with subclinical paranoia? A multi-method 
taxometric study. Schizophrenia Research, 190, 77-81.  doi: 
10.1016/j.schres.2017.03.022  
Ellett, L., Kingston, J., & Chadwick, P. (2018). State paranoia and urban cycling. 
Psychiatry Research, 266, 341-344. doi:10.1016/j.psychres.2018.03.035  
Feeney, J.A., Noller, P., & Hanrahan, M. (1994). Assessing adult attachment. In M. B. 
Sperling & W.H. Berman (Eds.), Attachment in adults: clinical and developmental 
perspectives (pp. 122–158). New York, NY: Guilford.  
Fenigstein, A., & Vanable, P.A. (1992). Paranoia and self-consciousness. Journal of 
Personality and Social Psychology, 62, 129-138. doi: 10.1037//0022-3514.62.1.129 
*Fish, S. (2010). The Association between Childhood Experiences of Parental Neglect 
and Antipathy, Schemas, Adult Attachments and Positive Symptoms of Psychosis. 
Unpublished doctoral dissertation, University of East Anglia. 
*Fornells-Ambrojo, M., Elenbaas, M., Barker, C., Swapp, D., Navarro, X., Rovira, A., 
… Slater, M. (2016). Hypersensitivity to Contingent Behavior in Paranoia. The Journal 
of Nervous and Mental Disease, 204, 148–152. doi: 
10.1097/NMD.0000000000000414  
Fraley, R.C., Heffernan, M.E., Vicary, A.M., & Brumbaugh, C.C. (2011). The 
Experiences in Close Relationships‐Relationship Structures questionnaire: A method 
for assessing attachment orientations across relationships. Psychological 
Assessment, 23, 615-625. doi: 10.1037/a0022898 
Fraley, R.C., & Shaver, P.R. (2000). Adult romantic attachment: Theoretical 
developments, emerging controversies, and unanswered questions. Review of 
General Psychology, 4, 132-154. doi: 10.1037/1089-2680.4.2.132  
Fraley, R.C., Waller, N.G., & Brennan, K.A. (2000). An item response theory analysis 
of self-report measures of adult attachment. Journal of Personality and Social 
Psychology, 78, 350–365. doi: 10.1037/0022-3514.78.2.350  
Freeman, D., Dunn, G., Fowler, D., Bebbington, P., Kuipers, E., Emsley, R., … Garety, 
P. (2013). Current Paranoid Thinking in Patients With Delusions: The Presence of 
Cognitive-Affective Biases. Schizophrenia Bulletin, 39, 1281–1287. doi: 
10.1093/schbul/sbs145  
Freeman, D., & Garety, P.A. (2000). Comments on the content of persecutory 
delusions: Does the definition need clarification? British Journal of Clinical Psychology, 
39, 407-414. doi: 10.1348/014466500163400  
Freeman, D. & Garety, P.A. (2014). Advances in understanding and treating 
persecutory delusions: a review. Social Psychiatry and Psychiatric Epidemiology, 49, 
1179-1189. doi: 10.1007/s00127-014-0928-7  
Freeman, D., Garety, P.A., Bebbington, P.E., Smith, B., Rollinson, R., Fowler, D., ...  
Dunn, G. (2005). Psychological investigation of the structure of paranoia in a non-
clinical population. The British Journal of Psychiatry, 186, 427-435. doi: 
10.1192/bjp.186.5.427   
Freeman, D., Loe, B.S., Kingdon, D., Startup, H., Molodynski, A., Rosebrock, L., ... 
Bird, J. (2019). The revised Green et al., Paranoid Thoughts Scale (R-GPTS): 
psychometric properties, severity ranges, and clinical cut-offs. Psychological Medicine 
1–10. doi: 10.1017/ S0033291719003155 
Freeman, D., McManus, S., Brugha, T., Meltzer, H., Jenkins, R., & Bebbington, P. 
(2011). Concomitants of paranoia in the general population. Psychological Medicine, 
41, 923-936. Doi: 10.1017/S0033291710001546  
Green, C.E.L., Freeman, D., Kuipers, E., Bebbington, P., Fowler, D., Dunn, G., & 
Garety, P.A. (2008). Measuring ideas of persecution and social reference: the Green 
et al. Paranoid Thought Scales (GPTS). Psychological Medicine, 38, 101-111. 
doi:10.1017/s0033291707001638  
Griffin, D.W., & Bartholomew, K. (1994). Models of the self and other: Fundamental 
dimensions underlying measures of adult attachment. Journal of Personality and 
Social Psychology, 67, 430-445. doi: 10.1037/0022-3514.67.3.430 
Gumley, A.I., Taylor, H.E., Schwannauer, M., & MacBeth, A. (2014). A systematic 
review of attachment and psychosis: Measurement, construct validity and outcomes. 
Acta Psychiatrica Scandinavica, 129, 257–274. doi: 10.1111/acps.12172  
Hajdúk, M., Klein, H.S., Harvey, P.D., Penn, D.L., & Pinkham, A.E. (2018). Paranoia 
and interpersonal functioning across the continuum from healthy to pathological - 
Network analysis. British Journal of Clinical Psychology, 58, 19-34. doi: 
10.1111/bjc.12199  
Hazan, C., & Shaver, P. (1987). Romantic love conceptualized as an attachment 
process. Journal of Personality and Social Psychology, 52, 511–524. doi: 
10.4324/9781351153683-17 
Hedges, L.V., & Olkin, I. (1985). Statistical methods for meta-analysis. Orlando, FL: 
Academic Press. 
Higgins, J.P.T. (2008). Commentary: Heterogeneity in meta-analysis should be 
expected and appropriately quantified. International Journal of Epidemiology, 37, 
1158–1160. doi: 10.1093/ije/dyn204  
Higgins, J.P.T. and Green, S. (2011). Cochrane Handbook for Systematic Reviews of 
Interventions. Version 5.1.0. The Cochrane Collaboration. Accessed at 
http://handbook-5-1.cochrane.org  
Higgins, J., & Thompson, S.G. (2002). Quantifying heterogeneity in a meta-analysis. 
Statistics in Medicine, 21, 1539–1558. doi: 10.1002/sim.1186 
Hodgekins, J., Coker, S., Freeman, D., Ray-Glover, K., Bebbington, P., Garety, P., … 
Fowler, D. (2012). Assessing Levels of Subthreshold Psychotic Symptoms in the 
Recovery Phase: The Schizotypal Symptoms Inventory (SSI). Journal of Experimental 
Psychopathology, 3, 582-593.  doi:10.5127/jep.021211  
Hunter, J.E., & Schmidt, F.L. (2004). Methods of Meta-Analysis: Correcting Error and 
Bias in Research Findings (2nd ed.). Thousand Oaks, CA: Sage. 
*Hutton, J., Ellett, L., & Berry, K. (2017). Adult attachment and paranoia: an 
experimental investigation. The Cognitive Behaviour Therapist, 10, e4. doi: 
10.1017/S1754470X17000058 
*James, G. (2015). Using Working Models of Attachment to Understand Paranoia in 
the General Population. Unpublished doctoral dissertation, University College London. 
Johns, L.C., Cannon, M., Singleton, N., Murray, R.M., Farrell, M., Brugha, T., & … 
Meltzer, H. (2004). Prevalence and correlates of self-reported psychotic symptoms in 
the British population. British Journal of Psychiatry, 185, 298-305. doi: 
10.1192/bjp.185.4.298  
*Jones, J.E. (2015). The role of attachment, emotion regulation and recovery style in 
psychosis, Unpublished doctoral dissertation, University of Birmingham.  
Kay, S.R., Fiszbein, A., & Opler, L.A. (1987). The positive and negative syndrome 
scale (PANSS) for schizophrenia. Schizophrenia Bulletin, 13, 261-276. doi: 
10.1093/schbul/13.2.261 
Korver-Nieberg, N., Berry, K., Meijer, C., & de Haan, L. (2014). Adult attachment and 
psychotic phenomenology in clinical and non-clinical samples: A systematic review. 
Psychology and Psychotherapy: Theory, Research and Practice, 87, 127–154. doi: 
10.1111/papt.12010  
*Korver-Nieberg, N., Fett, A.K.J., Meijer, C.J., Koeter, M.W., Shergill, S.S., de Haan, 
L., & Krabbendam, L. (2013). Theory of mind, insecure attachment and paranoia in 
adolescents with early psychosis and healthy controls. Australian and New Zealand 
Journal of Psychiatry, 47, 737–745. doi: 10.1177/0004867413484370 
Larose, S., & Bernier, A. (2001). Social support processes: Mediators of attachment 
state of mind and adjustment in late adolescence. Attachment and Human 
Development, 3, 96-120. doi: 10.1080/14616730010024762  
Lavin, R., Bucci, S., Varese, F., & Berry, K. (2019). The relationship between insecure 
attachment and paranoia in psychosis: A systematic literature review. British Journal 
of Clinical Psychology. doi: 10.1111/bjc.12231 [Epub ahead of print] 
*MacBeth, A., Schwannauer, M., & Gumley, A. (2008). The association between 
attachment style, social mentalities, and paranoid ideation: An analogue study. 
Psychology and Psychotherapy, 81, 79–93. doi: 10.1348/147608307X246156 
*Meins, E., Jones, S.R., Fernyhough, C., Hurndall, S., & Koronis, P. 
(2008). Attachment dimensions and schizotypy in a non-clinical sample. Personality 
and Individual Differences, 44, 1000–1011. doi: 10.1016/j.paid.2007.10.026 
Melo, S., Corcoran, R., Shryane, N., & Bentall, R.P. (2009). The persecution and 
deservedness scale. Psychology and Psychotherapy: Theory, Research and Practice, 
82, 247-260. doi: 10.1348/147608308x398337   
Mikulincer, M. (1995). Attachment style and the mental representation of the 
self. Journal of Personality and Social Psychology, 69, 1203-1215. doi: 10.1037/0022-
3514.69.6.1203  
Mikulincer, M. & Shaver, P.R. (2003). The attachment behavioral system in adulthood: 
Activation, psychodynamics, and interpersonal processes. In M. Zanna 
(Ed.), Advances in experimental social psychology (Vol. 35). Academic Press.  
Mikulincer, M., & Shaver, P.R. (2007). Attachment in Adulthood: Structure, Dynamics, 
and Change. New York, NY: Guilford Press. 
Mikulincer, M., & Shaver, P.R. (2012). An attachment perspective on 
psychopathology. World Psychiatry, 11, 11-15. doi: 10.1016/j.wpsyc.2012.01.003 
Moher, D., Liberati, A., Tetzlaff, J., & Altman, D.G. (2009). Preferred reporting items 
for systematic reviews and meta-analyses: The PRISMA statement. Annals of Internal 
Medicine, 151, 264–269.  doi: 10.1371/journal.pmed.1000097  
*Newman-Taylor, K., Kemp, A., Potter, H., & Au-Yeung, S.K. (2017). An Online 
Investigation of Imagery to Attenuate Paranoia in College Students. Journal of Child 
and Family Studies, 27, 853–859. doi: 10.1007/s10826-017-0934-y 
Nieminen, P., Lehtiniemi, H., Vähäkangas, K., Huusko, A., & Rautio, A. (2013). 
Standardised regression coefficient as an effect size index in summarising findings in 
epidemiological studies. Epidemiology Biostatistics and Public Health, 10(4), 4–15. 
doi: 10.2427/8854  
van Os, J., Hanssen, M., Bijl, R.V., & Ravelli, A. (2000). Strauss (1969) revisited: a 
psychosis continuum in the general population? Schizophrenia Research, 45, 11–20. 
doi: 10.1016/s0920-9964(99)00224-8  
*Osswald, K. (2010). What are they up to? Developmental pathways of paranoid 
thinking: an analogue study. Unpublished doctoral dissertation, University of Glasgow.  
Pascuzzo, K., Moss, E., & Cyr, C. (2015). Attachment and Emotion Regulation 
Strategies in Predicting Adult Psychopathology. SAGE Open, 5(3), 1-15. doi: 
10.1177/2158244015604695 
*Pearce, J., Simpson, J., Berry, K., Bucci, S., Moskowitz, A., & Varese, F. 
(2017). Attachment and dissociation as mediators of the link between childhood 
trauma and psychotic experiences. Clinical Psychology & Psychotherapy, 24, 1304–
1312. doi: 10.1002/cpp.2100  
Pereg, D., & Mikulincer, M. (2004). Attachment Style and the Regulation of Negative 
Affect: Exploring Individual Differences in Mood Congruency Effects on Memory and 
Judgment. Personality and Social Psychology Bulletin, 30, 67–80. doi: 
10.1177/0146167203258852  
*Pickering, L., Simpson, J., & Bentall, R.P. (2008). Insecure attachment predicts 
proneness to paranoia but not hallucinations. Personality and Individual Differences, 
44, 1212–1224. doi: 10.1016/j.paid.2007.11.016  
Pietromonaco, P.R., & Barrett, L.F. (2000). The internal working models concept: 
What do we really know about the self in relation to others? Review of General 
Psychology, 4, 155–175. doi: 10.1037/1089-2680.4.2.155  
Pinkham, A. E., Harvey, P. D., & Penn, D. L. (2016). Paranoid individuals with 
schizophrenia show greater social cognitive bias and worse social functioning than 
non-paranoid individuals with schizophrenia. Schizophrenia Research: Cognition, 3, 
33–38. doi: 10.1016/j.scog.2015.11.002 
*Ponizovsky, A.M., Vitenberg, E., Baumgarten-Katz, I., & Grinshpoon, A. 
(2013). Attachment styles and affect regulation among outpatients with schizophrenia: 
Relationships to symptomatology and emotional distress. Psychology and 
Psychotherapy: Theory, Research and Practice, 86, 164–182. doi: 10.1111/j.2044-
8341.2011.02054.x  
Poulton, R., Caspi, A., Moffitt, T.E., Cannon, M., Murray, R., & Harrington, H. 
(2000). Children’s Self-Reported Psychotic Symptoms and Adult Schizophreniform 
Disorder. Archives of General Psychiatry, 57, 1053-1058. doi: 
10.1001/archpsyc.57.11.1053   
Raihani, N.J., & Bell, V. (2017). Paranoia and the social representation of others: a 
large-scale game theory approach. Scientific Reports, 7, 4544. doi: 10.1038/s41598-
017-04805-3  
Raine, A. (1991). The SPQ: A scale for the assessment of schizotypal personality 
based on DSM-III-R criteria. Schizophrenia Bulletin, 17, 556-564. doi: 
10.1093/schbul/17.4.555  
Rankin, P., Bentall, R., Hill, J., & Kinderman, P. (2005). Perceived Relationships with 
Parents and Paranoid Delusions: Comparisons of Currently Ill, Remitted and Normal 
Participants. Psychopathology, 38, 16–25. doi: 10.1159/000083966  
Read, J., & Gumley, A. (2010). Can attachment theory help explain the relationship 
between childhood adversity and psychosis? In S. Benamer (Ed.), Telling stories? 
Attachment-based approaches to the treatment of psychosis (pp. 51-94). London, UK: 
Karnac Books Ltd. 
Rupinski, M.T., & Dunlap, W.P. (1996). Approximating Pearson product-moment 
correlations from Kendall's tau and Spearman's rho. Educational and Psychological 
Measurement, 56, 419-429. doi: 10.1177/0013164496056003004  
*Russo, D.A., Stochl, J., Hodgekins, J., Iglesias-González, M., Chipps, P., Painter, M., 
… Perez, J. (2017). Attachment styles and clinical correlates in people at ultra high 
risk for psychosis. British Journal of Psychology, 109, 45–62. doi: 10.1111/bjop.12249  
*Sheinbaum, T., Kwapil, T.R., & Barrantes-Vidal, N. (2014). Fearful attachment 
mediates the association of childhood trauma with schizotypy and psychotic-like 
experiences. Psychiatry Research, 220, 691–693. doi: 
10.1016/j.psychres.2014.07.030  
*Sitko, K., Bentall, R.P., Shevlin, M., & Sellwood, W. (2014). Associations between 
specific psychotic symptoms and specific childhood adversities are mediated by 
attachment styles: An analysis of the National Comorbidity Survey. Psychiatry 
Research, 217, 202–209. doi: 10.1016/j.psychres.2014.03.019  
Sitko, K., Varese, F., Sellwood, W., Hammond, A., & Bentall, R. (2016). The dynamics 
of attachment insecurity and paranoid thoughts: An experience sampling 
study. Psychiatry Research, 246, 32-38. Doi: 10.1016/j.psychres.2016.08.057 
*Smailes, D. (2014). Parental bonding, attachment, reality discrimination, and 
psychotic-like experiences. Unpublished doctoral thesis, Durham University.  
Solomon, Z., Dekel, R., & Mikulincer, M. (2008). Complex trauma of war captivity: a 
prospective study of attachment and post-traumatic stress disorder. Psychological 
Medicine, 38, 1427–1434. doi: 10.1017/S0033291708002808  
Sroufe, L.A., Egeland, B., Carlson, E.A., & Collins, W.A. (2005). The development of 
the person: The Minnesota study of risk and adaptation from birth to adulthood. New 
York, NY: Guilford Publications. 
Stefanis, N.C., Hanssen, M., Smirnis, N.K., Avramopoulos, D.A., Evdokimidis, I.K., 
Stefanis, C.N., ... van Os, J. (2002). Evidence that three dimensions of psychosis have 
a distribution in the general population. Psychological Medicine, 32, 347–358. doi: 
10.1017/S0033291701005141. 
Sterne, J.A., & Egger, M. (2001). Funnel plots for detecting bias in meta-analysis: 
guidelines on choice of axis. Journal of Clinical Epidemiology, 54, 1046–1055. doi: 
10.1016/s0895-4356(01)00377-8  
*Strand, J., Goulding, A., & Tidefors, I. (2015). Attachment styles and symptoms in 
individuals with psychosis. Nordic Journal of Psychiatry, 69, 67–72. doi: 
10.3109/08039488.2014.929740  
Strauss, J.S. (1969). Hallucinations and Delusions as Points on Continua Function. 
Archives of General Psychiatry, 21(5), 581-586. doi: 
10.1001/archpsyc.1969.01740230069010  
Taylor, J.L., & John, C.H. (2004). Attentional and memory bias in persecutory 
delusions and depression. Psychopathology, 37, 233-241. doi:  10.1159/000080719 
Taylor, P.J., Rietzschel, J., Danquah, A.N., & Berry, K. (2015). The role of attachment 
style, attachment to therapist and working alliance in response to psychological 
therapy. Psychology and Psychotherapy: Theory, research and practice, 88, 240-253. 
doi: 10.1111/ papt.12045. 
*Tiliopoulos, N., & Goodall, K. (2009). The neglected link between adult attachment 
and schizotypal personality traits. Personality & Individual Differences, 47, 299-304. 
doi: 10.1016/j.paid.2009.03.017  
Valmaggia, L.R., Day, F.L., Kroll, J., Laing, J., Byrne, M., Fusar-Poli, P., & McGuire, 
P. (2015). Bullying victimisation and paranoid ideation in people at ultra high risk for 
psychosis. Schizophrenia Research, 168, 68-73. doi: 10.1016/j.schres.2015.08.029  
Viechtbauer, W. (2010). Conducting meta-analyses in R with the metafor package. 
Journal of Statistical Software, 36, 1–48. doi: 10.18637/jss.v036.i03  
*Wickham, S., Sitko, K., & Bentall, R. P. (2015). Insecure attachment is associated 
with paranoia but not hallucinations in psychotic patients: The mediating role of 
negative self-esteem. Psychological Medicine, 45, 1495–1507. doi: 
10.1017/S0033291714002633.  
Wilcox, J., Briones, D., Quadri, S., & Tsuang, M. (2014). Prognostic implications of 
paranoia and thought disorder in new onset psychosis. Comprehensive Psychiatry, 
55, 813–817. doi: 10.1016/j.comppsych.2013.12.010  
Williams, J., Plassman, B., Burke, J., Holsinger, T., & Benjamin, S. (2010). Preventing 
Alzheimer’s disease and cognitive decline. (Vol. Evidence Report/Technology 
Assessment No. 193.). Rockville: Agency for Healthcare Research and Quality. 
Wittchen, H.U., & Kessler, R.C. (1994). Modifications of the CIDI in the National 
Comorbidity Survey: The Development of the UM-CIDI. NCS Working Paper No.2. 
Accessed at http://www.hcp.med.harvard.edu/ncs/ftpdir/um-cidi.pdf 
 

























Section/topic  # Checklist item  
Reported 
on page #  
TITLE   
Title  1 Identify the report as a systematic review, meta-analysis, or both.   
ABSTRACT   
Structured 
summary  
2 Provide a structured summary including, as applicable: background; objectives; data 
sources; study eligibility criteria, participants, and interventions; study appraisal and 
synthesis methods; results; limitations; conclusions and implications of key findings; 
systematic review registration number.  
 
INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of what is already known.   
Objectives  4 Provide an explicit statement of questions being addressed with reference to 
participants, interventions, comparisons, outcomes, and study design (PICOS).  
 
METHODS   
Protocol and 
registration  
5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), 
and, if available, provide registration information including registration number.  
 
Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics 





7 Describe all information sources (e.g., databases with dates of coverage, contact with 
study authors to identify additional studies) in the search and date last searched.  
 
Search  8 Present full electronic search strategy for at least one database, including any limits 
used, such that it could be repeated.  
 
Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic 




10 Describe method of data extraction from reports (e.g., piloted forms, independently, in 
duplicate) and any processes for obtaining and confirming data from investigators.  
 
Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) 
and any assumptions and simplifications made.  
 
Risk of bias in 
individual 
studies  
12 Describe methods used for assessing risk of bias of individual studies (including 
specification of whether this was done at the study or outcome level), and how this 




13 State the principal summary measures (e.g., risk ratio, difference in means).   
Synthesis of 
results  
14 Describe the methods of handling data and combining results of studies, if done, 
including measures of consistency (e.g., I2) for each meta-analysis.  
 
Risk of bias 
across studies  
15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., 




16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-
regression), if done, indicating which were pre-specified.  
 
RESULTS   
Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, 




18 For each study, present characteristics for which data were extracted (e.g., study size, 
PICOS, follow-up period) and provide the citations.  
 
Risk of bias 
within studies  
19 Present data on risk of bias of each study and, if available, any outcome level 





20 For all outcomes considered (benefits or harms), present, for each study: (a) simple 
summary data for each intervention group (b) effect estimates and confidence intervals, 




21 Present results of each meta-analysis done, including confidence intervals and 
measures of consistency.  
 
Risk of bias 
across studies  
22 Present results of any assessment of risk of bias across studies (see Item 15).   
Additional 
analysis  
23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-
regression [see Item 16]).  
 
DISCUSSION   
Summary of 
evidence  
24 Summarize the main findings including the strength of evidence for each main outcome; 
consider their relevance to key groups (e.g., healthcare providers, users, and policy 
makers).  
 
Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level 
(e.g., incomplete retrieval of identified research, reporting bias).  
 
Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and 
implications for future research.  
 
FUNDING   
Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of 
data); role of funders for the systematic review.  
 
 
 
